Estrogen-mediated regulation of p38 mitogen-activated protein kinase in human endometrium.
Estrogen predominantly exerts its biological effects through the genomic pathway by binding to its intracellular receptors, interacting with the estrogen response element located in the promoter region of the target gene, and thus regulating gene transcription. There has been an increasing body of evidence regarding nongenomic actions of estrogen. Estrogen activates multiple signaling cascades, including the MAPK pathway. p38 MAPK plays key roles in mediating apoptosis, proliferation, and inflammation, which all take place in the endometrium during cyclical changes under the influence of estrogen. We hypothesized that estrogen might activate the p38 MAPK pathway in endometrial cells and exert some of its actions through this pathway in the endometrium. p38 MAPK phosphorylation was analyzed using in vivo and in vitro techniques. Total and phosphorylated p38 MAPK immunostainings were more intense in epithelial cells compared with stromal cells, and the phosphorylated/total p38 MAPK ratio was significantly higher in the functional endometrial layer compared with the basal layer (P < 0.05). Estradiol significantly increased p38 MAPK phosphorylation in endometrial stromal cells in culture within 2 min (P < 0.05), and this phosphorylation was blocked by a specific p38 MAPK inhibitor. Moreover, tamoxifen and raloxifene also increased phosphorylation of p38 MAPK. The estrogen receptor antagonist ICI 182,780 reversed the estrogen-induced p38 MAPK phosphorylation in endometrial stromal and epithelial cells, suggesting involvement of the estrogen receptor. Our results indicate the involvement of estrogen in regulating p38 MAPK activity in endometrial cells, suggesting a nongenomic action of estrogen through this MAPK in the endometrium.